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Executive summary
Childhood lead poisoning is one of the most impor-
tant environmental health threats to children in the 
United States. Lead poisoning in children can affect 
their cognitive development, growth, and behavior. 
At extremely high levels, lead poisoning may result 
in seizures, coma, or death. While blood lead levels 
in the United States have declined dramatically 
during the past 25 years, the risk of lead poisoning 
remains high for some groups of children. 

High-risk groups include children who are poor, 
non-Hispanic black children, Mexican-American 
children, children living in large metropolitan areas, 
and children living in older housing. Because Med-
icaid serves many of these high-risk groups, lead poi-
soning is a signifi cant problem for children enrolled 
in Medicaid. According to national data, Medic-
aid-enrolled children are three times more likely to 
have elevated blood lead levels (EBLLs) than non-
enrolled children (9 percent compared to 3 percent). 

Blood lead testing is an essential tool for identifying 
lead poisoned children, since most children with 
EBLLs do not develop clinical symptoms. Medic-
aid’s Early and Periodic Screening, Diagnosis and 
Treatment (EPSDT) program requires that well-
child visits include blood lead testing at both 12 
and 24 months, and between 36 and 72 months if 
testing has not previously been done. Despite the 
requirement, only about 19 percent of Medicaid-
enrolled children ages 1 to 5 are tested nationwide.

The Minnesota lead data match project
This report presents the results of a joint study 
by the Minnesota Department of Human Services 
(DHS) and the Minnesota Department of Health 
(MDH) to examine the lead testing rates and results 
of Minnesota children. The study, known as the 
Minnesota Lead Data Match Project, linked MDH 
Blood lead Surveillance System data with DHS data 
for children under age 6 enrolled in Minnesota’s 
Medicaid programs (referred to here as Minnesota 
Health Care Programs, or MHCP). This effort, 
which used data from 1995-1998, represents the 
fi rst time that test result data on the entire MHCP 
population have been available. This study also 

made it possible, for the fi rst time, to make com-
parisons between MHCP children and Minnesota 
children who were not served by MHCP. 

It is important to note that the rates given in this 
report do not represent the prevalence of lead poi-
soning in Minnesota children or children in any of 
the sub-groups described here. That is, the lead poi-
soning rates for the group of tested MHCP children 
do not necessarily represent the lead poisoning rate 
in MHCP children as a whole.

The fi ndings covered in this report include the fol-
lowing: 

MHCP children were more likely to have 
EBLLs
Children enrolled in MHCP had higher lead poi-
soning rates. Ten percent of Minnesota children 
under age 6 (approximately 38,500) are tested for 
lead poisoning each year. Of those tested and found 
to have EBLLs between 1995 and 1998, 72 percent 
were enrolled in MHCP. Within the two groups of 
tested children, MHCP children were nearly twice 
as likely as non-MHCP children to have EBLLs (9.8 
percent compared to 5 percent). 
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Testing rates for MHCP children were low 
and declining
Despite their high-risk status, Minnesota’s MHCP 
children had extremely low blood lead testing rates. 
Fewer than 15 percent of 1- and 2-year-old MHCP 
children received blood lead testing. Not only were 
testing rates low, but rates also declined throughout 
the study period from 14.9 percent in 1995 to 13.3 
percent in 1998. 

Required tests were missed during EPSDT 
well-child visits
Low testing rates existed, despite a federal require-
ment that all Medicaid children receive blood lead 
testing as a component of their 1- and 2-year-old 
EPSDT well-child visits. This study looked at 1- 
and 2-year-old MHCP children who received such 
well-child care and found that only one in four 
received a blood lead test as part of their visit. 
Testing rates for children receiving EPSDT well-
child visits also declined from 26.2 percent in 1995 
to 22.6 percent in 1998. Had all MHCP 1- and 
2-year-olds received testing during their visits, the 
overall lead testing rate for 1998 would have been 
58.8 percent, rather than 13.3 percent. 

Follow-up testing rates were low for all 
Minnesota children
Three-month follow-up testing rates for children 
with EBLLs were quite low. According to the study, 
only one-third of Minnesota children with EBLLs 
received the recommended follow-up testing within 
three months. MHCP children were less likely 
than non-MHCP children to receive follow-up test-
ing within three months (32 percent compared 
to 37 percent). While additional follow-up testing 
appeared to take place beyond three months, rates 
remained low. 

Disparities Existed by Race/Ethnicity
Finally, the study showed that EBLLs, testing rates, 
and follow-up testing rates for MHCP children all 
varied by race/ethnicity. Lead poisoning rates were 
found to be higher for children of color compared 
to white children. At the same time, children in 
racial/ethnic groups with higher EBLLs generally 
had higher testing rates as well. The three-month 
follow-up testing rates tended to be higher for white 
and Hispanic children than for other racial/ethnic 
groups. It is important to note that the reason for 
higher rates of testing and their impact on lead 
poisoning rates by race/ethnicity are not available 
from the data. Furthermore, lack of prevalence data 
limits the use of these results for general comparison 
between racial/ethnic groups. 

Conclusions
National research shows that Medicaid-enrolled 
children are a high-risk population. This study indi-
cates that the same is true for Medicaid-enrolled 
children in Minnesota. Blood lead testing of MHCP 
1-and 2-year-olds is necessary in order to identify 
lead-poisoned children and to comply with federal 
testing requirements. This report demonstrates the 
need to inform health care providers, as well as 
caregivers, about the importance of lead testing for 
MHCP children. In addition, the health care pro-
viders and caregivers of all Minnesota children need 
to be informed of the importance of timely fol-
low-up testing to ensure that interventions are suc-
cessful and that children’s BLLs are reduced to safe 
levels.
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■ follow-up testing rates for Minnesota children 
under age six

■ lead poisoning, lead testing and follow-up testing 
rates for MHCP children under age six, by race/
ethnicity

Background

Childhood lead poisoning is one of the most impor-
tant environmental health threats to children in the 
United States. Lead poisoning affects young children 
in particular because their developing nervous sys-
tems are especially vulnerable to injury. Toddlers 
are at greatest risk, since their mobility and normal 
hand-to-mouth activity allow them increased access 
to lead sources.1

For children, an elevated blood lead level (EBLL) is 
defi ned by the Centers for Disease Control and Pre-
vention (CDC) as a blood lead content equal to or 
greater than 10 micrograms per deciliter (10µg/dL). 
A blood lead level (BLL) of 10µg/dL or higher 
can adversely affect a child’s cognitive development, 
growth, and behavior.2 At extremely high levels 
(45µg/dL or higher), lead poisoning can result in 
seizure, coma, and death.1,3

The dangers of lead poisoning have long been rec-
ognized. During the 1970s, the U.S. government 
took steps to reduce lead exposure by requiring its 
removal from gasoline, canned goods, and paint. 
These efforts have already resulted in dramatic 
decreases in BLLs among U.S. children.4

Although lead is no longer an ingredient in paint, 
old paint remains a common source of childhood 
lead exposure. Eighty-three percent of homes built 
in the United States before 1978 still contain lead-
based paint.5 When paint containing lead deterio-
rates or becomes disturbed during home remodel-
ing, lead is released into the environment in the 
form of dust and paint chips. Other lead sources 
include industrial byproducts, plumbing systems, 
crystal or ceramic tableware, folk medicines, cosmet-
ics, lead dust in urban soil, and ‘take home’ lead 
from employment activities and hobbies.3,6

Medicaid: health care assistance for low-
income people, offered in partnership between 
federal and state governments

 
Medical Assistance (MA): Minne-
sota’s Medicaid program

 
Minnesota Health Care 
Programs (MHCP): the collective name 
for several state health care programs. The two 
largest MHCP programs are Medical Assistance 
and MinnesotaCare. For the purposes of this 
report, MHCP may be considered equivalent to 
Medicaid.

(See Appendix I for more defi nitions.)

Introduction

This report presents the results of a joint study 
by the Minnesota Department of Human Services 
(DHS) and the Minnesota Department of Health 
(MDH) to examine the lead testing rates and results 
of Minnesota children enrolled in the state’s Medic-
aid programs (referred to here as Minnesota Health 
Care Programs, or MHCP). While DHS has studied 
lead testing rates and results for a sample of MHCP 
children on two previous occasions (Appendix II), 
this is the fi rst time that test result data on the entire 
MHCP population have been available. Moreover, 
by isolating the MHCP population, it also became 
possible to identify and discuss results for children 
who were not served by MHCP.

The study, known as the Minnesota Lead Data 
Match Project, looked at data from 1995 through 
1998 for children under 6 years of age. In addition 
to results from the match project, this report con-
tains testing data from the DHS claims database. 
The information presented in this report includes:

■ lead poisoning rates for Minnesota children 
under age six

■ blood lead testing rates for MHCP 1- and 2-year-
olds, and missed opportunities to test this group 
of children
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Lead poisoning in the United States 
An estimated 4.4 percent of U.S. children ages 1 
to 5—about 890,000 children—have EBLLs. The 
rate is highest among 1-and 2-year-olds, 5.9 percent 
of whom have EBLLs.7,8 The prevalence of lead poi-
soning in U.S. children is determined through the 
National Health and Nutrition Examination Survey 
(NHANES).*

Despite overall declines in BLLs during the past 25 
years, the risk of lead poisoning remains high for 
some groups of children. High-risk groups include 
children who are poor, non-Hispanic black children, 
Mexican-American children, children living in large 
metropolitan areas, and children living in older 
housing.7 According to NHANES, low-income chil-
dren living in older housing have lead poisoning 
rates 30 times greater than middle-income children 
who live in newer housing.9

Because Medicaid serves many of the high-risk 
groups described above, lead poisoning is a signifi -
cant problem for children enrolled in Medicaid. A 
General Accounting Offi ce report points out that 
while one-third of the nation’s 1- to 5-year-olds are 
served by Medicaid, about 60 percent of the lead 
poisoned children in this age group are Medicaid 
enrolled.1

As mentioned, national prevalence studies found the 
lead poisoning rate for all children ages 1 to 5 
to be 4.4 percent. The breakdown of this rate by 
Medicaid enrollment leads to an important distinc-
tion: within the group of the Medicaid children, 9 
percent had EBLLs, while the rate for non-Medicaid 
children was only 3 percent.1 For this reason, CDC’s 
guidelines for blood lead testing list Medicaid chil-
dren as a high-risk group.

Medicaid and blood lead testing
Blood lead testing is an essential tool for identifying 
lead poisoned children, since children with BLLs 
in the 10-25µg/dL range may not develop clinical 
symptoms.10 Until recently, blood lead testing was 
recommended for virtually all 1- to 5-year-olds. In 
1997, however, CDC changed its lead testing rec-
ommendation to one based on specifi c risk. Because 
Medicaid children are considered to be a high-risk 

group, a universal lead testing policy remains in 
place for them.11

Children enrolled in Medicaid receive testing 
through the Early and Periodic Screening, Diagnosis 
and Treatment (EPSDT) program. Under the 
EPSDT program, Medicaid enrollees are to receive 
blood lead testing at 12 months and at 24 months. 
The regulations further state that, if they have not 
previously received testing, children between ages 36 
and 72 months should also be tested.12 Despite the 
EPSDT testing requirements and disproportionately 
high rates of lead poisoning, NHANES found that 
only 19 percent of Medicaid children ages 1 to 5 
have ever been tested.1

Lead poisoning in Minnesota
Like other U.S. children, children in Minnesota 
receive much of their lead exposure from deteriorat-
ing lead-based paint. Since 1.4 million homes in 
the state were built before 1978 (1990 U.S. Census 
data), the state’s housing stock represents a signifi -
cant lead hazard. Other lead exposure sources found 
nationally, such as those related to industry, vehicle 
exhaust fallout, and plumbing, are also present in 
Minnesota. In addition to the lead exposure sources 
that exist locally, people who move to Minnesota 
from other states or other countries may arrive 
with lead poisoning caused by exposure elsewhere 
(Appendix III).

The Minnesota Department of Health keeps records 
of blood lead analyses performed statewide in its 
Blood Lead Surveillance System. Established by state 
statute in 1986, the purpose of the surveillance 
system is to: monitor BLLs in children and adults; 
screen high-risk populations; ensure the delivery of 
related medical and environmental services to chil-

* Conducted periodically since 1960, NHANES exam-
ines the health and nutritional status of the civilian, 
non-institutionalized population of the United States. 
NHANES is designed so that each year of data con-
stitutes a nationally-representative sample. The survey 
includes a household interview and a physical examina-
tion. As part of the physical exam, a blood lead test 
is administered to every participant over one year of 
age. The most recent version of the survey is NHANES 
III.
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dren; and provide data for planning and implemen-
tation of primary prevention programs. The statute 
requires every hospital, clinic, laboratory, or other 
individual or facility performing lead analyses to 
report test results and related epidemiologic infor-
mation to MDH. 

Data from the MDH Blood Lead Surveillance 
System describe only that portion of the population 
that has been tested. Since these data are not derived 
from a random sample, they cannot be used to 
calculate the prevalence of lead poisoning for the 
state. However, Minnesota’s prevalence rate may be 
estimated using the national rate. By applying the 
national prevalence rate of 4.4 percent to the state’s 
population of 1- to 5-year-olds, an estimated 14,250 
Minnesota children could have EBLLs. National 
prevalence data would further predict that 60 per-
cent of these children are Medicaid enrollees.

Lead poisoning rates based on data from the MDH 
Blood Lead Surveillance System have been com-
pared with rates from similar surveillance programs 
in other states. A recent study looked at lead surveil-
lance data from 19 U.S. states, including Minnesota. 
With an estimated 10 percent of Minnesota children 
under age 6 receiving lead testing each year, data 
from 1998 show that 7.5 percent of these have 
EBLLs. This rate closely resembled the 19-state aver-
age of 7.6 percent.14 

The Minnesota lead data 
match project

The Minnesota Lead Data Match Project is an on-
going effort by MDH and DHS to identify trends 
in lead testing and lead poisoning rates among chil-
dren enrolled in MHCP. To do this, data from 
MDH’s Blood Lead Surveillance System is matched 
with MHCP enrollment and claims data, held by 
DHS. The match makes it possible for the two state 
agencies to follow trends in lead testing and blood 
lead levels for children enrolled in MHCP; to track 
outcomes associated with blood lead testing and 
follow-up care; and to monitor the completeness of 
lead test reporting by state laboratories.

DHS and MDH staff have worked closely for three 
years to develop the process for exchanging and 
matching data. Through the data match project, 
DHS can obtain summary data on lead test results 
for children enrolled in MHCP, and MDH is able 
to isolate lead test results for children enrolled in the 
state’s public health care programs. 

The project uses a multi-step process to match chil-
dren in the MHCP database with their correspond-
ing test results in the MDH Blood Lead Surveillance 
System. The matching process is modeled after one 
developed by the MDH Center for Health Statistics 
using SAS computer software15 (Appendix IV). This 
report contains data on 79,055 MHCP children 
counted once per year between 1995 and 1998.
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Results and discussion

The Minnesota results also generally resemble those 
of neighboring Wisconsin, where 1999 data from 
that state’s blood lead test database were used in 
a match process similar to the one reported here. 
In that study, Wisconsin also found lead poisoning 
rates of 9 percent and 3 percent, respectively, for 
their Medicaid and non-Medicaid 1- and 2-year-
olds.16

Not Tested
90%

Tested
10%

Figure 1. Annual lead testing status 
of Minnesota children

Non-MHCP
47%

MHCP
53%

Figure 2. MHCP status for Minnesota 
children receiving lead testing, 
1995–1998

Lead poisoning in Minnesota children
Approximately 10 percent of Minnesota children 
under age 6 receive blood lead testing each year 
(Figure 1). Slightly over half of the children tested 
for lead poisoning between 1995 and 1998 were 
enrolled in MHCP (Figure 2). Of the Minnesota 
children tested and found to have EBLLs between 
1995 and 1998, 72 percent were enrolled in MHCP 
(Figure 3).

MHCP children who received blood lead testing 
were nearly twice as likely to have EBLLs compared 
to non-MHCP children who were tested. In 1998, 
the lead poisoning rate for tested MHCP children 
was 9.8 percent compared to 5 percent for non-
MHCP tested children (Figures 4 & 5).

Lead poisoning rates for all Minnesota children who 
received testing declined between 1995 and 1998 
from 11.8 percent to 7.5 percent. The rates for 
MHCP and non-MHCP children dropped from 
16.2 percent to 9.8 percent, and from 6.7 percent 
to 5 percent, respectively. While the rate of decrease 
over the study period was greater for MHCP chil-
dren, they continued to exhibit EBLLs at nearly 
twice the rate of non-MHCP children (Figure 6). 

It is important to note that these results may have 
been infl uenced by the reason the children in each 
group were tested. An MHCP child may receive 
testing because 1) he or she has a risk factor, such as 
living in an older home, or 2) his or her health care 
provider is following the federal testing requirement. 
A non-MHCP child, meanwhile, likely receives 
testing only when a risk factor is present. To 
the extent that providers are following the testing 
requirement, the group of tested MHCP children 
might contain more low-risk children compared to 
the non-MHCP group. 

In any case, these results generally refl ect the 
national prevalence studies demonstrating increased 
risk related to Medicaid-enrollment status. Medicaid 
children nationwide were three times more likely 
to have elevated BLLs than were non-Medicaid chil-
dren (9 percent compared to 3 percent), according 
to a General Accounting Offi ce Report.1 
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Normal
90.2%

Elevated
9.8%

Figure 4. EBLL* status for MHCP chil-
dren tested for lead poisoning,1998

Non-MHCP
28%

MHCP
72%

Figure 3. MHCP status for Minnesota 
children with EBLLs*, 1995–1998

Normal
95%

Elevated
5%

Figure 5. EBLL* status 
for non-MHCP children tested 
for lead poisoning, 1998

* ≥ 10µg/dL

* ≥ 10µg/dL

* ≥ 10µg/dL
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Figure 6. EBLL rates for all Minnesota children 
under age 6 tested for lead poisoning. 
Data tables presented in Appendix V.

MHCP blood lead testing rates
Most lead testing occurs during well-child visits. Medicaid children receive well-
child visits through the federal EPSDT program, referred to in Minnesota as the 
Child and Teen Checkups (C&TC) Program. Based on federal law, the C&TC 
program requires lead testing at 12 months, 24 months, and between 36 and 72 
months for children who have not been previously tested.

In an effort to measure the state’s adherence to the federal lead testing require-
ments, testing rates for 1- and 2-year-old children enrolled in MHCP were 
examined using DHS claims data. Because all MHCP children are expected 
to receive C&TC visits at ages 1 and 2, the rate of lead testing for this age 
group should ideally approach the EPSDT participation rate goal for well-child 
screening of 80 percent.  

The study shows that only 13.3 percent of children between 9 and 30 months 
received blood lead testing in 1998 (Table 1). Furthermore, test rates for these 
children declined by 10.7 percent between 1995 and 1998. (Note: The age range 
for this measure was widened to include children ages 9 through 30 months in 
order to capture tests for children whose visits did not occur exactly on their fi rst 
or second birthdays).

While lack of testing for MHCP children is clearly a problem in the state, Min-
nesota is not alone. Nationwide, only 19 percent of Medicaid children between 
ages 1 and 6 received blood lead testing.1 Wisconsin, like Minnesota, examined 
the testing rates of 1- and 2-year-olds. The testing rate for children in Wisconsin 
was more than twice the rate of the Minnesota children (30 percent compared 
to 13.3 percent).16

All
Children
MHCP
Children
Non-MHCP
Children

1995 1996 1997 1998
0%

10%

20%

30%
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Table 1. Blood lead testing rates for MHCP children between 9 and 30 
months. Children with multiple tests were counted once per year.

MHCP Children, Ages 9 to 30 Months 1995 1996 1997 1998

# Enrolled Children 60,411 61,004 59,036 56,147

# Children Receiving Lead Tests 8,977 8,851 8,022 7,472

% Enrolled Children Tested for Lead 14.9 14.5 13.6 13.3

Testing rates for MHCP children with EPSDT well-child visits
Opportunity for testing MHCP children for lead poisoning is dependent on their 
being brought to their health care providers for EPSDT well-child visits. Adding 
to concern is the lack of lead testing that has been conducted when a child is 
brought in for an EPSDT well-child visit.

All 1- and 2-year-old MHCP children are required to receive lead testing as part 
of their EPSDT well-child visits. However, fewer than 1 in 4 who received such 
well-child care were tested in 1998. Furthermore, testing rates declined between 
1995 and 1998, dropping from 26.2 to 22.6 percent (Table 2).

These “missed opportunities” greatly impact the overall testing rate among 1- and 
2-year-old MHCP children. If all of the children who received EPSDT well-child 
care had been tested during their visits, the overall testing rate for this age group 
would have reached 58.8 percent in 1998, rather than 13.3 percent.

According to the literature, missed opportunities to test for lead poisoning occur 
for many reasons. One reason may be a belief among health care providers 
that lead exposure is no longer a problem in their communities.11 Other factors 
include: length of time a provider has been practicing medicine, the extent to 
which a provider works with children of color and Medicaid children, the type of 
clinic a provider practices in, and whether a provider believes that the benefi ts of 
testing outweigh the costs.17,18,19

Table 2 Blood lead testing rates for MHCP children between 9 and 30 
months. Children with multiple tests were counted only once per year. 

MHCP Children, Ages 9 to 30 Months 1995 1996 1997 1998

# Children with Well-child Visits 34,299  35,841 34,797 33,012

# Children Receiving Lead Tests 8,977 8,851 8,022 7,472

% w/ Well-child Visit Tested for Lead 26.2 24.7 23.1 22.6
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Follow-up testing rates in Minnesota children
Once a child presents with lead poisoning, the CDC and MDH recommend fol-
low-up testing.* Follow-up testing is done to ensure that BLLs are declining and 
that health threats have diminished. The recommended timeframe for follow-up 
testing varies depending on the severity of the elevation, but an initial follow-up 
test should be administered within three months in all cases.20,21

Despite CDC and MDH recommendations, only about one-third of Minnesota 
children with EBLLs received follow-up testing within three months. Non-
MHCP children were more likely to receive follow-up testing by the third month 
(37 percent) than MHCP children (32 percent). 

However, when tracked to the eighth month and beyond, the follow-up rate for 
MHCP children slightly surpassed that of non-MHCP children (Figure 9). After 
14 months, 66.6 percent of MHCP children and 62 percent of non-MHCP 
children had received follow-up testing.

Figure 7. Follow-up testing rates for children under age 
6 with EBLLs, 1995-1998. 
Data table presented in Appendix VII.
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* Although follow-up testing should occur within three months of the initial elevated 
result, this study looked at follow-up testing through 14 months. Fourteen months was 
chosen to capture follow-up testing that occurred within a year of the recommended 
follow-up period. (Note: since the intent behind any occurrence of testing is unknown, 
it is possible that some tests have been erroneously counted here as follow-up tests).
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MHCP lead poisoning rates by race/ethnicity*
Lead poisoning rates for MHCP children under age 6 who received testing 
differed by race/ethnicity.3 In 1998, black children were more than twice as 
likely to have EBLLs compared to white children (15.6 percent and 6.1 percent, 
respectively). American Indian children had the next highest levels (11.3 percent), 
followed by Asian children (10 percent) and Hispanic children (9.7 percent). 

Lead poisoning rates decreased over the study period for all racial/ethnic groups. 
The decrease for Hispanic children was greatest, falling by 52 percent between 
1995 and 1998, while the rate for Asian children decreased by 12.6 percent 
(Figure 7).

Disparities also exist on the national level. Black children ages 1 through 5 had 
EBLL rates as high as 21.9 percent, while the corresponding rate for white chil-
dren was 5.6 percent, according to NHANES. The rate for Mexican-American 
children, the only other group described, reached 13 percent.7

Figure 8. EBLL rates for MHCP children under age 6 
tested for lead poisoning. Data table presented in Appendix VII.

Asian
Black
Hispanic
American
Indian

White
Unknown

1995 1996 1997 1998
0%

10%

20%

30%

* The racial/ethnic groupings used are those required for federal reporting. Data on 
race and ethnicity are collected as part of the MHCP application process. Children 
identifi ed as Hispanic at enrollment were categorized as Hispanic for this report; those 
not identifi ed as Hispanic were categorized here by race. Recent DHS claims data 
contain a category of children described as “Other.” This category refl ects children 
for whom more than one racial affi liation was chosen. The race/ethnicity data were 
incomplete for non-MHCP children and, therefore, is not included here.
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MHCP lead testing rates by race/ethnicity
Blood lead testing rates for MHCP children under age 6 were also examined by 
race/ethnicity. While there was some variation between groups, lead testing rates 
were low for all racial/ethnic groups. The 1998 test rate was highest for Asian 
(18.1 percent), black (17 percent), and Hispanic children (16.3 percent). The rate 
for American Indian children was second lowest (11.9 percent), followed by that 
of white children (7.6 percent). 

Test rates fell for most groups between 1995 and 1998. The greatest declines 
occurred among American Indian children and black children, whose rates 
dropped from 17.2 percent to 11.9 percent, and from 22.1 percent to 17 percent, 
respectively (Figure 8).

Differences in testing rates by race/ethnicity may refl ect geographic differences 
that infl uence provider choices or testing protocol used at different clinics. 
Providers who serve children in high-risk areas or in high-risk groups may test 
children more aggressively. Since the majority of Minnesota’s children of color live 
in the metro area, differences in how metro providers deliver care may explain 
some of the variation in the testing rates seen here.

Figure 9. Blood lead testing rates for MHCP children 
under age 6. Data table presented in Appendix VIII.
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MHCP follow-up testing by race/ethnicity
In contrast to the overall testing data, in which white children had the lowest test-
ing rates of all race/ethnicity groups, white children had the highest three-month 
follow-up testing rate of any group (43.2 percent). Black children, meanwhile, 
had the lowest three-month rate (24.3 percent). Rates for Hispanic, American 
Indian and Asian children were 41 percent, 37.4 percent, and 33.5 percent, 
respectively. 

By 14 months, Hispanic children were the most likely to receive follow-up testing 
(75 percent), followed by American Indian (73.3 percent), Asian (68.9 percent), 
and white children (68.6 percent). Black children remained the least likely (63.7 
percent) to receive follow-up testing after 14 months (Figure 10).

Figure 10. Follow-up testing rates for MHCP children 
under age 6 with EBLLs, 1995-1998. 
Data table presented in Appendix IX.
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In Figure 11, below, 1998 data on EBLL rates, test rates, and three-month 
follow-up test rates by race/ethnicity are presented together. This graphic illus-
trates how EBLL rates and test rates for each racial/ethnic group were generally 
in proportion. That is, groups with higher EBLL rates generally had higher test 
rates. Follow-up testing, by contrast, was not refl ective of EBLL rates or testing 
rates. For example, black children had the highest EBLL rate, the second highest 
test rate and, the lowest three-month follow-up test rate, while white children 
had the lowest EBLLs, the lowest test rate and the highest three-month follow-up 
test rate.

Figure 11. 1998 EBBL rates, test rates, and three-
month follow-up testing rates by race/ethnicity

The effect of testing rates on EBLL rates
Lead poisoning rates among MHCP children who received testing appear to be 
falling. However, since testing rates have also declined, and because it is not clear 
why the MHCP children received testing (because they were high-risk or because 
testing was required), it is not possible to say conclusively whether, or by how 
much, the lead poisoning rates for this group have actually fallen. Similarly, test 
rates by race/ethnicity show that children of color were consistently tested more 
often than white children (11.9 percent and greater compared to 7.6 percent). 
The impact of disparate test rates such as these on the lead poisoning rates in 
this study is unclear.

3-mo. f/u
Test Rate
EBLL Rate

Asian Black Hispanic American
 Indian

White
0%

25%

50%



15

The results of the Minnesota Lead Data Match Proj-
ect have some limitations. 

The study results cannot be considered indicative 
of prevalence. By using data from the MDH Blood 
Lead Surveillance System, the project makes use of 
data on children who received blood lead testing. 
Since the data did not come from a random sample, 
they are not considered representative of any larger 
group. That is, the lead poisoning rate for a group of 
tested children (such as MHCP children or Ameri-
can Indian children) do not represent the prevalence 
of EBLLs in that group of children as a whole. 

Moreover, because they are not based on prevalence 
data, the results of this study do not compare 
directly to the national data gathered through 
NHANES. Results of studies based on NHANES 
data have been included here for general comparison 
and because they represent the only available data 
on prevalence of lead poisoning.

The race/ethnicity data is not complete. MHCP 
race/ethnicity data are either self-reported or, in 
some cases, reported by county employees. In addi-
tion, race/ethnicity data were missing or unknown 
for 3 to 8 percent of the children in this study. 
As such, the results may not accurately refl ect the 
race and ethnicity of the study subjects. However, 
when compared to birth certifi cate data, MHCP 
race/ethnicity data have proven reliable. 

Data may be missing due to match failure. Because 
the data-matching process relies on data sources 
being identical or nearly identical match failure is 
inevitable. Therefore, some of the data in this report 

Study Limitations

may be either missing or miscategorized. There is, 
however, no reason to believe that the unmatched 
data introduce bias into the results. 

Conclusions

MHCP children were more likely to have 
EBLLs
The fi ndings of the Minnesota Lead Data Match 
Project demonstrate that children enrolled in 
MHCP were at increased risk for lead poisoning. 
Approximately 10 percent of Minnesota children 
are tested for lead poisoning each year. Of those 

tested and found to have EBLLs between 1995 and 
1998, 72 percent were enrolled in MHCP. Within 
the two groups of tested children, MHCP children 
were nearly twice as likely as non-MHCP children 
to have EBLLs in 1998 (9.8 percent compared to 5 
percent). These fi ndings are consistent with national 
studies showing that children on Medicaid are a 
high-risk population.
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Testing rates for MHCP children were low 
and declining
Despite their high-risk status, Minnesota’s MHCP 
children had extremely low blood lead testing rates. 
The study revealed that fewer than 15 percent of 
MHCP 1- and 2-year-olds received blood lead test-
ing. Not only were testing rates low, but they also 
declined from 14.9 percent in 1995 to 13.3 percent 
in 1998. Blood lead testing rates for MHCP chil-
dren need to be improved so that children with 
EBLLs can be identifi ed and treated. 

Required tests were missed during EPSDT 
well-child visits
Low testing rates exist despite a federal law requir-
ing that all Medicaid children receive blood lead 
testing as a component of their 1- and 2-year-old 
EPSDT well-child visits. The study looked at 1- 
and2-year-old MHCP children who received such 
well-child care and found that only one in four of 
them received a blood lead test as part of their visit. 
Testing rates for this group of children also declined 
from 26.2 percent in 1995 to 22.6 percent in 1998. 
Had all MHCP 1- and 2-year-olds received testing 
during their visits, the overall lead testing rate for 
1998 would have risen to 58.8 percent. Signifi cant 
improvement in testing rates would be seen if health 
care providers tested all MHCP children who come 
to them for EPSDT well-child care.

Follow-up testing rates were low for all 
Minnesota children
Three-month follow-up testing rates for children 
with EBLLs were quite low. According to the 
study, only one-third of Minnesota children with 
EBLLs received follow-up testing within the rec-
ommended three-month timeframe. MHCP chil-
dren were less likely than non-MHCP children to 
receive follow-up testing within three months (32 
percent compared to 37 percent). While additional 
follow-up testing appeared to take place beyond 
three months, timely follow-up is crucial. All Min-
nesota children with EBLLs should receive timely 
follow-up testing in to ensure that their blood lead 
levels have decreased to safe levels. 

Disparities existed by race/ethnicity
Finally, the study showed that EBLLs, testing rates, 
and follow-up testing rates for MHCP children all 
varied by race/ethnicity. Lead poisoning rates were 
found to be higher for children of color compared 
to white children. At the same time, children in 
racial/ethnic groups with higher EBLLs generally 
had higher testing rates as well. The three-month 
follow-up testing rates tended to be better for white 
and Hispanic children than for other racial/ethnic 
groups. It is important to note that the reason for 
higher rates of testing and their impact on lead poi-
soning rates by race/ethnicity are not available 
from the data. Furthermore, lack of prevalence 
data limits the use of these results for comparison 
between racial/ethnic groups. It remains, however, 
that all MHCP children should receive blood lead 
testing and follow-up testing without regard to race/
ethnicity. 

Conclusion
National research shows that Medicaid-enrolled 
children are a high-risk population. This study indi-
cates that the same is true for Medicaid-enrolled 
children in Minnesota. Blood lead testing of MHCP 
1-and 2-year-olds is necessary in order to identify 
lead-poisoned children and to comply with federal 
testing requirements. This report demonstrates the 
need to inform health care providers, as well as 
caregivers, about the importance of lead testing for 
MHCP children. In addition, the health care pro-
viders and caregivers of all Minnesota children need 
to be informed of the importance of timely fol-
low-up testing to ensure that interventions are suc-
cessful and that children’s BLLs are reduced to safe 
levels.
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Appendix I

risk status of the individual. In the case of lead 
poisoning, screening is done using a blood lead test. 
To avoid confusion with risk assessment (below), 
screening has been referred to as ‘testing’ in this 
report.

Risk assessment: often confused with screen-
ing, risk assessment is a decision process used by 
health practitioners to assign risk and thus deter-
mine which individuals to screen. Risk assessment 
uses a questionnaire or other assessment tool. There 
is no blood lead testing involved with risk assess-
ment, although it may be done as a result of risk 
assessment, where risk is determined to be high.

Prevalence: a rate that expresses the proportion 
of persons, in a given population at a specifi c time, 
who have a particular disease or attribute.

MHCP claims data: data derived from records 
of services provided to MHCP enrollees.

Defi nitions
Elevated blood lead level (EBLL): for chil-
dren, an EBLL is defi ned by the CDC as a blood 
lead content equal to or greater than 10 micrograms 
per deciliter (10µg/dL). 

Blood lead testing: a laboratory test in which 
a sample of blood, taken from a vein (venous test) 
or fi ngertip (capillary test), is examined for the pres-
ence of lead. Capillary tests are prone to contamina-
tion with lead that may be present on the fi ngertip, 
therefore venous tests are considered the more accu-
rate of these two tests.

Blood lead screening: screening is carried out 
in an effort to detect the presence of a disease-
causing agent or condition in a given population. 
Screening programs may be targeted based on risk, 
or they may be universal, in which all members of 
a certain group are tested without considering the 

Appendix II

Past studies of lead poisoning and the 
MHCP population
DHS fi rst examined the issue of EBLLs in MHCP 
children in 1996 with a study of blood lead testing 
rates and results among children enrolled in man-
aged care plans. The study looked at a sample of 
children ages 6 months to 72 months who were 
continuously enrolled in MHCP and who received a 
primary care visit during the study period. Of these 
children, 32.5 percent had a lead test documented 
in their medical record. EBLLs were found in 7.6 
percent of those tested.22 

DHS revisited blood lead testing with a larger study 
using data from 1998. In that study, medical records 
for a sample of children ages 12 months to 35 
months were examined. Of the children in the 
sample, 34 percent had received blood lead testing 
at some time in their lives, and 7.2 percent of those 
tested had EBLLs.23

While the results of these two studies appear rela-
tively close, it should be noted that the studies differ 
substantially with respect to timeframe and sam-
pling frame. The previous studies differ from the 
study described in this report for the same reasons, 
and in that they were based on chart reviews rather 
than administrative claims data.
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Appendix III

Ethnicity/Region of Origin # Children # tested % tested # elevated % elevated

Somalia  123 107 87% 34 32%

Liberia  58 53 93% 11 21%

Rest of Africa  64 45 69% 10 23%

Hmong  26 25 96% 5 20%

Laos  41 36 88% 13 36%

Rest of SE Asia  42 23 55% 11 48%

Former Yugoslavia 111 71 64% 2 3%

Russia  59 30 51% 0 0%

Ukraine/Belarus/Moldova 96 44 45% 1 2%

Rest of Former USSR 32 14 44% 1 14%

Middle East  8 6 75% 1 17%

Cuba  2 1 50% 0 0%

Totals  662 455 69% 89 20%

Appendix III. Data from Minnesota Blood Lead Surveillance Data, 1999-2000. MDH, Division of Environmental 
Health. Data represent refugee children (0-72 Months) number and percent tested and with EBLLs. 
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Appendix IV

The Minnesota lead data match project: 
Methods
In preparation for the data match, DHS created a 
fi le containing MHCP children born between Janu-
ary 1, 1989, and December 31, 1998. Included in 
this preliminary fi le were all children enrolled in 
MHCP between 1995 and 1998. The fi le contained 
292,407 records with each child’s name, date of 
birth, sex, and county of residence. An additional 
fi le included information on specifi c enrollment 
dates, program types, and race/ethnicity for each 
child.

The MDH fi le was a subset of the state’s Blood 
Lead Surveillance System. It contained blood lead 
test results, as reported by state laboratories between 
1995 and 1998, for all children under age 6. This 
fi le included the last name, fi rst name, date of birth, 
sex, and lead test results for 181,473 children.

Data matching method
The data matching process consisted of seven steps, 
or iterations. Each step looked at some form of 
the child’s fi rst name, last name and date of birth. 
Gender was also used as a constraint in two of the 
steps. After each iteration, the matched records were 
moved to a separate database and the unmatched 
records were sent to the next step for matching 
under different constraints. (Table 1)

For all iterations following the fi rst one, a visual 
check was made to eliminate false positive matches. 
No visual scan was performed for the fi rst iteration 
(in which 85,000 records were matched) because 
of the large number of matches it produced, and 
because the stringent matching criteria meant there 
was little chance for error. 

Data match results
The data match produced data on 60,296 children 
who were enrolled in MHCP and received one or 
more lead test(s) between 1995 and 1998. Because 
multiple testing and follow-up testing occurred, the 
same 60,296 children were associated with 92,116 

tests during the four-year study period. The data 
presented in this report are based on the highest 
test result for each child during each year of the 
study. With each child counted in this manner, 
the total became 79,055 children, some of whom 
are counted in multiple years. (Note: children who 
did not match were counted as non-MHCP chil-
dren, therefore it is possible that the non-MHCP 
group contains some MHCP children who failed to 
match).

Further results: Laboratory reporting 
rates
In order to check the completeness of reporting to 
the MDH Blood Lead Surveillance System, a sepa-
rate DHS fi le containing records of MHCP children 
with blood lead testing claims was matched against 
the blood lead surveillance data. The DHS fi le con-
tained records of 86,053 blood lead tests for the 
years 1995-1998. Of these, 69,978, or 81.3 percent 
matched* with records in the MDH system. Thus 
18.7 percent of the blood lead tests for which DHS 
received claims were not reported to the MDH 
Blood Lead Surveillance System. There is no reason 
to believe that the unreported tests introduce a bias 
into the results.

* The matching criteria required that the test date match 
within one month in each fi le. Some degree of match 
error is possible.
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Table 1. Minnesota Blood Lead Data Match Project match process steps with resulting percent 
of matched records.

Constraint Match Cumulative Match

Iteration 1: Exact last and fi rst name, and 
exact month, day, and year of birth. 85.2% 85.2%

Iteration 2: Index function on last and fi rst names,
and exact month, day, and year of birth. 7.2% 92.4%

Iteration 3: Index function on last and fi rst names,
gender, exact month, and year of birth. 1.7% 94.1%

Iteration 4: Index function on last and fi rst names,
gender, exact day, and year of birth. 0.6% 94.6%

Iteration 5: ‘Sounds like’ operator on matching
last name, fi rst name, exact day, month, and
year of birth. 5.1% 99.7%

Iteration 6: Same as Iteration 5, but month of birth
is removed as a matching factor. 0.1% 99.8%

Iteration 7: Same as Iteration 5, but day of birth
is removed as a matching factor. 0.2% 100%
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Appendix V

Note: An elevated blood lead level is defi ned as a blood lead content equal to or greater than 10 micrograms 
per deciliter (10µg/dL). 

Table 1. Lead test results for all tested Minnesota children under age 6. Each child was counted 
once per year. For children with multiple tests, the highest test result was used.

 1995 1996 1997 1998 Total

BLL # % # % # % # % # %

<10 µg/dL 33,102 88.2 34,267 90.2 34,326 92.0 32,917 92.5 134,612 90.7

10-15 µg/dL 2,721 7.3 2,310 6.1 1,872 5.0 1,693 4.8 8,596 5.8

15-20 µg/dL 925 2.5 714 1.9 582 1.6 511 1.4 2,732 1.8

>20 µg/dL 787 2.1 690 1.8 543 1.5 460 1.3 2,480 1.7

Total 37,535 100.0 37,981 100.0 37,323 100.0 35,581 100.0 148,420 100.0

% Elevated 4,433 11.8 3,714 9.8 2,997 8 2,664 7.5 13,808 9.3

Table 2. Lead test results for tested MHCP children under age 6. 
Each child was counted once per year. For children with multiple tests, the highest test result was 
used.

 1995 1996 1997 1998 Total

BLL # % # % # % # % # %

<10 µg/dL 16,916 83.8 17,931 86.7 17,856 89.3 16,408 90.2 69,111 87.4

10-15 µg/dL 1,996 9.9 1,673 8.1 1,309 6.5 1,116 6.1 6,094 7.7

15-20 µg/dL 673 3.3 535 2.6 435 2.2 345 1.9 1,988 2.5

>20 µg/dL 595 3.0 537 2.6 403 2.0 327 1.8 1,862 2.4

Total 20,180 100.0 20,676 100.0 20,003 100.0 18,196 100.0 79,055 100.0

Elevated 3,264 16.2 2,745 13.3 2,147 10.7 1,788 9.8 9,944 12.6
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Table 3. Lead test results for tested non-MHCP children under age 6. Each child was counted 
once per year. For children with multiple tests, the highest test result was used. 

 1995 1996 1997 1998 Total

BLL # % # % # % # % # %

<10 µg/dL 16,189 93.3 16,366 94.4 16,470 95.1 16,509 95.0 65,501 94.4

10-15 µg/dL 725 4.2 637 3.7 563 3.3 577 3.3 2,502 3.6

15-20 µg/dL 252 1.5 179 1.0 147 0.9 166 0.9 744 1.1

>20 µg/dL 192 1.1 153 0.9 140 0.8 133 0.8 618 0.9

Total 17,355 100.0 17,305 100.0 17,320 100.0 17,385 100.0 69,365 100.0

Elevated 1,166 6.7 939 5.6 850 4.9 876 5 3,864 5.6

Table 4. Percent EBLL rate change over time in lead test results for Minnesota children under age 
6, by MHCP-enrollment status for years 1995-1998.

Children 1995 Rate 1998 Rate Change % Change

All Children 11.8 7.5 -4.3 -36.4

MHCP-Enrolled 16.2 9.8 -6.4 -39.5

Non-Enrolled 6.7 5 -1.7 -25.4
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Appendix VI

Follow-up testing rates for children under age 6 with EBLLs, 1995-1998. Data presented by 
MHCP-enrollment status and number of months between the fi rst elevated test received and the 
next occurring test, up to 14 months. 

 Enrolled Not Enrolled All Children

Months Number Cum % Number Cum % Number Cum %

1 1783 17.9 950 24.6 2733 19.8

2 676 24.7 230 30.6 906 26.4

3 723 32.0 247 37.0 970 33.4

4 720 39.2 272 44.0 992 40.6

5 474 44.0 125 47.2 599 44.9

6 550 49.5 138 50.8 688 49.9

7 433 53.9 101 53.4 534 53.8

8 289 56.8 69 55.2 358 56.4

9 203 58.8 51 56.5 254 58.2

10 147 60.3 42 57.6 189 59.6

11 157 61.9 37 58.6 194 61.0

12 192 63.8 47 59.8 239 62.7

13 180 65.6 41 60.9 221 64.3

14 103 66.6 44 62.0 147 65.4

Total 6630 66.6 2394 62.0 9024 65.4

EBLLs 9944 100.0 3864 100.0 13808 100.0
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Appendix VII

Table 1. EBLL rates for MHCP children under age 6 tested for lead poisoning. 

 1995 1996 1997 1998

Race/Eth Tests Elevated % Tests Elevated % Tests Elevated % Tests Elevated %

Asian 2,160 248 11.5 2,414 259 10.7 2,274 227 10.0 2,103 211 10.0

Black 6,327 1,531 24.2 6,276 1,230 19.6 5,958 1,029 17.3 5,267 822 15.6

Hispanic 730 147 20.1 1,037 198 19.1 1,511 172 11.4 1,354 131 9.7

Am. Indian 1,338 261 19.5 1,335 205 15.4 1,176 133 11.3 1,047 118 11.3

White 8,234 892 10.8 7,867 666 8.5 7,489 454 6.1 6,814 413 6.1

Unknown 1,391 185 13.3 1,747 187 10.7 1,595 132 8.3 1,611 93 5.8

Total 20,180 3,264 16.2 20,676 2,745 13.3 20,003 2,147 10.7 18,196 1,788 9.8

Table 2. Percent EBLL rate change over time in lead test results for MHCP children, by race/
ethnicity for years 1995-1998.

Rate Change Asian Black Hispanic Am. Indian White Unknown Total

1995 Rate 11.5 24.2 20.1 19.5 10.8 13.3 16.2

1998 Rate 10.0 15.6 9.7 11.3 6.1 5.8 9.8

Change -1.5 -8.6 -10.4 -8.2 -4.7 -7.5 -6.4

% Change -12.6 -35.5 -52.0 -42.2 -44.1 -56.6 -39.2
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Appendix VIII

Table 1. Blood Lead testing rates for MHCP children under age 6. 
Data presented by race/ethnicity and by year for years 1995-1998.

 1995 1996 1997 1998

Race/Eth Children Tests Rate Children Tests Rate Children Tests Rate Children Tests Rate

Asian 11404 2027 17.8 11395 2153 18.9 11145 2021 18.1 10237 1857 18.1

Black 25838 5723 22.1 25959 5072 19.5 24649 4669 18.9 24076 4095 17.0

Hispanic 12107 2262 18.7 12928 2726 21.1 12673 2324 18.3 12616 2059 16.3

Am. Indian 7548 1302 17.2 7069 1123 15.9 6736 846 12.6 6442 769 11.9

White 96255 8951 9.3 91715 7367 8.0 84276 6398 7.6 75826 5744 7.6

Other 374 56 15.0 419 63 15.0 464 57 12.3 505 63 12.5

Unknown 4418 461 10.4 4790 518 10.8 5290 545 10.3 5932 572 9.6

Total 157944 20782 13.2 154275 19022 12.3 145233 16860 11.6 135634 15159 11.2

Table 2. Percent testing rate change over time in lead testing rates for MHCP children, by 
race/ethnicity for years 1995-1998.

Rate Change Asian Black Hispanic Am. Indian White Other Unknown Total

1995 Rate 17.8 22.1 18.7 17.2 9.3 15.0 10.4 13.2

1998 Rate 18.1 17.0 16.3 11.9 7.6 12.5 9.6 11.2

Change 0.3 -5.1 -2.4 -5.3 -1.7 -2.5 -0.8 -2

% Change 1.7 -23.1 -12.8 -30.8 -18.3 -16.7 -7.7 -15.2
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Appendix IX. Follow-up testing rates for MHCP children under age 6 with EBLLs, 1995-1998. 
Data presented by race/ethnicity and number of months between the fi rst elevated test received and 
the next occurring test, up to 14 months. 

Mo. Asian Black Hispanic Am. Indian White Unknown Total

1 16.1 12.3 24.7 18.1 28.5 13.7 17.9

2 24.7 17.6 32.3 28.6 35.9 21.3 24.7

3 33.5 24.3 41.0 37.4 43.2 27.1 32.0

4 41.5 31.8 49.8 43.0 49.5 35.2 39.2

5 46.4 36.9 54.6 49.3 53.2 39.7 44.0

6 51.8 43.2 59.3 55.9 57.4 44.6 49.5

7 55.8 48.4 62.5 61.2 60.3 49.1 53.9

8 59.3 52.0 64.7 64.1 61.9 51.9 56.8

9 61.2 54.6 66.7 66.6 63.0 53.6 58.8

10 62.5 56.4 68.4 67.6 64.2 54.4 60.3

11 63.6 58.4 69.6 69.4 65.4 55.6 61.9

12 65.7 60.6 71.8 71.1 66.5 59.0 63.8

13 67.7 62.5 74.4 72.6 67.6 62.0 65.6

14 68.9 63.7 75.0 73.3 68.6 63.0 66.7






